Gas electron diffraction data o f (C H 3)2SbECH 3 E = S or Se, show that the predominant conformer is one where the dihedral angle defined by the E -C bond, the Sb -E bond and the presumed direction o f the lone pair at the Sb atom and S b -S e bond distances are 241.4(8) and 255.5(3)
The energy of hydroxylamine (H2NOH) as a function of the angle of rotation about the NO bond has been computed by ab initio molecular or bital calculations [1, 2] . The global energy mini mum is found for the form 1 a. A second, local en ergy minimum is found for the form 1 b. The ener gy of the latter is, however, computed to be more than 10 kcal mol-1 above l a at the double zeta level [2] ,
According to the nomenclature rules of IUPAC the dihedral angle describing the relative orienta tions of the two ends of the molecule should be de fined as 0° in 1 a and as 180° in lb [3] , We refer to l a as the syn conformer and to lb as anti. A mi crowave study of gaseous hydroxylamine has shown that the predominant conformer is syn [4] . A microwave study of O-methyl hydroxylamine [5] , and a gas electron diffraction (GED) study of N,N,0-trimethylhydroxylamine [6] indicate that in these molecules too, the predominant conform er is syn or nearly syn.
Vibrational spectra of dimethyl(methoxy)phosphine, Me2POMe [7] , which is pseudo-isoelectronic with Me2NOMe, in the gas, solid, and liquid phases indicate that the predominant form in the gas is non-planar, synclinal. A related study of Me2PSMe [8] led to the conclusion that the gas consists of syn and anti conformers, while a more recent GED study [9] concluded that the predomi nant conformer is syn or nearly syn; (p = 16(2)°. We are not aware of any studies of the conforma tional composition of compounds Me2E'EMe where E or E' are fourth or fifth period elements.
The synthesis of the compounds dimethyl(methylthio)stibane and dimethyl(methylseleno)stibane, (CH3)2SbECH3 E = S or Se, was reported in 1986 by Ashe and Ludwig [10] and independently by Breunig and Giilec [11] . Both compounds form volatile liquids, and we decided to determine their molecular structures in the gas phase by electron diffraction.
Samples were synthesized as previously de scribed [11] . The gas electron diffraction data were recorded on a Balzers Eldigraph KDG-2 instru ment [12] with the inlet system at 20-25 °C. Expo sures were made with nozzle to photographic plate distances of about 50 and 25 cm. Four plates from each of the four sets were photometered and the data processed by standard procedures [13] .
Atomic scattering factors were taken from [14] . Backgrounds were drawn as polynominals to the difference between total experimental and calcu lated molecular intensities. Modified molecular in tensity curves are shown in Fig. 1 .
A molecular model of (CH3)2SbECH3 is shown in Fig. 2 . It was assumed that all C -H bond dis tances are equal, and that all methyl groups have C3v symmetry. The threefold symmetry axes were assumed to coincide with the C -S b and C -E bonds, respectively, and the angles of rotation of the methyl groups were fixed in such a way that one C~H bond in each case was anti relative to the S b -E bond. It was further assumed that the (CH3)2SbE fragments have Cs symmetry. After these assumptions have been made, the molecular structure of each molecule is determined by 10 structure parameters, e.g. the S b -E , S b -C , E -C and (mean) C -H bond distances, the valence an gles <CSbC, <CSbE, <SbEC and <SbCH and <ECH , and the dihedral angle (p. When (p = 0° or 180°, the molecular point group is Cs, otherwise it is C,. Structure refinements of both molecules were based on the assumption that the gas contained a mixture of syn and anti conformers differing only in the value of the dihedral angle. The mole frac tions of the two conformers were refined as un known parameters. The dihedral angle of the syn conformer which proved to be the most abundant, was refined; the dihedral angle of the anti conformer was fixed at 0 °C.
For E = S we were able to refine the mole frac tions of the two conformers, the dihedral angle of the syn conformer, the ten structure parameters and eight r.m.s. vibrational amplitudes by leastsquares calculations on the intensity data. The best values are listed in Table I . The estimated standard deviations have been multiplied by a factor of two to include uncertainty due to data correlation [15] and expanded to include an estimated scale uncer tainty of 0.1%.
For E = Se we were only able to refine fifteen parameters: The angle <CSbC was therefore fixed at 94.1°, the value found in Sb(CH3)3 [16] , and sev eral vibrational amplitudes were constrained as in dicated in footnotes to Table I . The remaining pa rameters refined to the best values listed in the Table. The S b -S and Sb-Se bond distances, the first The crystal structure of Sb(SeCH3)3 has been de termined by Krebs and Dartmann [18] . In the crys talline phase each Se atom exhibits a secondary in teraction with the Sb atom of a neighbouring molecule at about 360 pm; each Sb atom exhibits three such interactions. The mean S b-Se bond distance is 258.0 pm, 2 to 4 pm longer than in gas eous (CH3)2SbSeCH3, perhaps as a consequence of the secondary interactions.
For both molecules the predominant conformer in the gas phase at room temperature is a syn -or nearly syn -conformer with dihedral angles be tween 0° and 45°. Since the GED experiment does not distinguish between optical isomers, it is more correct to say that the dihedral angle lies between -45° and +45°. The presence of a second, anti iso mer remains uncertain. In view of the results for H2NOH, H:NOMe, Me2NOMe, Me2POMe and Me2PSMe referred to in the introduction, the time has perhaps come to suggest that the preferred conformation in the gas phase will be syn or nearsyn for all molecules of type R2E'ER, E' = N, P, As or Sb, E = O, S, Se or Te, R = H or Me?
